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LUTHOFL A TIOR FOR TisT

1. The teste nerein reported were suthorizsu by referesnce {(&j. Other

pertinent Gets wre licted ¢s refsrenszes (b} znd (c) inclusive.

Refsrence: (&) Bubng. ltr. HX19/867(5-15-48) of 13 July 1936.
(bj Comdt. Navy Yerd soriolk ltr. Nal§/S07{40-wOR; of 15 ey
1930,
(c) NRL 2nd end. S67/69 of 20 June 1935.

QBJECT OF TEST

s The object of these tests is to determine the operzting condition
end characteristics of a lodel DK direction finder receiver as furnished by
Washnington Navy Yard for use in making such tests, perticulaerly with respect
to the signel noise ratio; zlso to investigate the charscteristice as af-
fected by certain modificztions to the receiver, which are described in
reference (b) znd to make recommendations as to sny corrective zction that
should be teken with respect to zll lModel DX direction finders in the Service.

ABSTRACT OF TEST

% The receiver was first given a mechanicel inspection, after which
the following tests were made:

Sensitivity, &s received.

Maximum noise, &s received.

Sensitivity, after repasirs end realignmeat.

Meximum noise, after repairs and reszlignment.

Sensitivity, with one stage of sudio cut out.

Mexdimum nolse, with one stage of audio cubt out.

Sensitivity test comparcble with test 3, parcgruph 9 of reference
(b).
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LaOT;i sl & ions

L) In the tests made by this Laboratory, ter senzitivities cre

ith the iodel DK receiver operuting in its azl conaitlon, with tuo
=3 x

of sudlio umplification.

(b The tests mede by Norfolk Yard, as in purugrzph 9 of r-ference
{b}, wnich show better sensitivity with onc ctuge of uudio, with incrscied
voiume 2onbtrol settings, src confirmed by the tests made nere.. The condibion
f=Ra |
is in

uader which thics test was mude, however, do uot exist when Jku
actusl service. The use of only one stage of zudio necessitutes 1
the gadn ol the r.f. ond iI.f. steges to a point where operction becomes un-—
ctoble dues to interaction between tae circuits.

e piig = ot J.Il,_,

(c) While the maximum noisze iz greetly reduced by the elimination
of one stege of sudio, better usable sensitivity is muinteined with two
stages of sudio zmplificztion. The change to one stege of sudio iz, there-
fors, not considered desirzble.
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Liccosacendetions
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(=) lio recommcndstlions are mude with ree
3fels airection {ind

which should be teken in connection with 211 ki

wervice, as 1t is belicved tuat tue best resulte wmey be obtained
exizting clreults, when tne i.f. circuits are properly cligned,
=f{ectively neutrelized.
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#fETARILL UGNDER TECT

Aw One dodel DK direction finder receivsr, fype C1:¥-386%, serizl No.
it

W69, received &t the Nuvel Research Laborstory on 10 July 1936 from Weshington
davy Yerd.

HLTAOL QF TioT

- 5. for senscitivity mecsurements, the voltige output of u Model Lk
slgnel generstor wes f=d to tae center of & loop through & 100 to 1 pedding
ceble, the resistunce in seriec with the loop being C.5 ohm. The loop used
wes mede up of two coils of 1itz wire, heving o totul inductince of 108.5
microhenries cpproximauting the velue normcily used with the Model DK. Out—
puts were measured with & 20,000 ohm rectifier type oubtput meter.

6. Lead cell batteries were used for both filement znd plate voltage
supply. The volume control rotetes through an arc of 300° and the settings are
indicated by the sngular degrees of rotation from minimun or zero. £11 sensi-
tivity measurements were for & standard output of 6 milliwatts with = gein ad-
Justment for & noise level of 60 microwatts, and were tzken with & CW input
énd with the r.f. plase tuning "in".

- ®
DiTE RECORDED
T The date obteained during the test ere recorded in Tebles 1 end 2
and Plates 1 and 2 appended hereto.
PROBLELE EHAORS IN RESULTS
8. The estimated overall accuracy for the tests made is as follows:
Sensitivity + 20% (zctusl} + 10% (relative)
Hexinum noise level + 10%

In using the pudding cable with the Model LN cignel generctor, & resisteince of
50 oums is pluced across the output of the signal generstor, the output im-
pedance of which ie 10 ohms. This pluces csomevwhut of a lozd on the output znd
the microvolts input for sensitivity mescurements wre cctuslly iower then the
dial readings recorded.

RuSULTE OF TRSTS

g. Two type 38032 tubes only were received with the equipment, one of
wihich was burned out. Tubes were suppiiec by this Luboratory snd sensitivity
mcasurement wos made with the receiver in the condition in which it was re-
ceived in &ll other respects. Plate 1 chiows the sencitivity end meximum noise
level for this condition. Tuble 1 shows the volume control setting for esch
frequency.

10. Reelignment of the intermediate frequency stages end neutralization
of the tubes was then undertaken to determine the extent to which their edjust-
ment a5 then existing contributed to the comparutively low noise level found
during the first measurements of sensitivity. Upon zttempting to rezlign the
second stege of i1.f., it was found thet resonance could not be obtained. In-



vestigution showed thut & winding was ogpen in the i.f. trensiormer for tnic
stege. linen repeirs were made, satisfactory resonsnce wus obtained, ana the
realignment end neutrslizection completed, sensitivity mecsurements were thea
made £nd tne results with maximum noise levels ure shown on Plute 2. Volume
control settings for ewuch frequency are shown on Table 1. 1t will be noted
thet while the sensitivities are no greater for some frecuencies, tuey cre
leveled off throughout all bends, and they are obtained with grevtly reduced
volune control settings. This is due to the fact that the moxinum noicze
level is grectly increused throughout. Sensitivity was then tiken with one
ctuge of eudio &énd is chown also on Plate 2. Thic shows the sensitivity to
be reduced s compered with thet for two steges of sudio end tast the meximum
noice level is reduced. Volume control settings are &t or nesar maximum for
&ll frecuencies, ocnd are shown on Tuble 1.

13 Sensitivity measurements were then mude under conditions comparable
with test 3, paragraph 9 of reference (b), with both one and two steges of sudio,
and the results, together with volume control settings and nolse level adjust-
ments sre shown in Tauble 2. The input was epplied ccross the recelver loop
terminals tarough the regular LN signual generstor cable without ped, snd the
loop tuning condenser was set for minimun capacity.

1z. With the input voltage epplied in this menner, resultt cre ob-
tuined which show better sensitivity wita one stuage of audio then with two
steges, as found in the tests made by the Norfolk Yard. To obtain these
sensitivitices, however, it 1s necessery to operate with the voliume coatrol
at or neur meximum setting, which causes excessive rezaction between ntuges,
und mekes the receiver very difficult to tune. The wctusl sensitivities
obtained with the input voltage applied to the loop termincls, however, ere
not nearly zs good as those obtained with the receiver opersting under normal
conditions; i.e., with the voltage pick up in the loop, and the center of
the loop grounded. When & ground is plzced on one of the loop terminels in
this paerticulur test, the sensitivity relation of the one end two stages zudio
conditions returns to normal. Under the conditions of this test, the first
tuned circuit is replaced by en aperiodic circuit, which wdversely uifects the
overall §, end the § and selectivity of the following circuits zre affected
by virtue of the increased volume control setting which lowers the plate im-
pedence shunting such circuite. This does not appetr to be & fair representa-
tion of the results which mey be expected with the loop replaced, ac under
cetual operuting conditions.



COnuLUniONS

13. In the tests made by this Leborstory, better sensitivities are
shown with tne Model DK receiver operating in its normal condition, with two
steges of audio amplification.

14. The tests made by Norfolk Yerd, &s in paragruph 9 of refere
(b), which show better sensitivity with one ctege of wudio, with increused

volume control settings, wre confirmed by the tests made here. The conditions
under waich tnis test wus mude, however, do not exist when the receiver is in
actual service. The use of only one stige of tzudio necessgitztes increcsing
tite gein of the r.f. &nd i.7. stuges to & point where operwtion becomes un-
steble due to Interaction between the circuits.

15 Waile the maximum noise is grewstly reduced by the eliminztion
of one stage of audio, better usable sensitivity is meintained with two
stages of audio emplificution. The chenge to one stazge of cudio is, there-
fore, not considered desirszbie.



TeBLE 1
Volune Control settings for sensitivity desiurssents

and Maximum Nodse

ilter alignment

Before two stages cudio after clignuent
flisnment Ve one Stoge owdio
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240(1.1v) 1.32

220 165(1.1%) 4.0 99 <2 217(1.1v}) 1.65
250 160(1.1v} 4.5 95 5 215(1.1v) 1.70
250 300 55 150 & 360 e
340 300 +6 126 L 300 >
380 200 TR 1zz2 42 300 35
440 360 .98 115 14 200 5%
515 300 75 12 135 300 o

625 300 .3 153 5.5 300 15
753 300 ol 136 &g 300 e,



TEBLE 2
vensitivity ¢ad Volume Control Settbings
ifor Vurious Nolse Level sGJGouwaciiis.
Input serosz Receiver Loop Terminelsz.
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250 Compareble with Test 3, Per. § ol ref.ibj.

Ly inpub fov woise ievel Ho. of
S mw oubpy VC degrecs LGiustnent cudio stiges

180 =1 106 5 <
45 122 1.1 2
10 103 1.1% “
26 130 1.5 2
18 133 Ze <
340 520 116 5 2
160 100 .2% 2
69 150 1.1 2
£0 165 1.5 <
27 170 2. 2
750 340 115 -5 =
38 103 o 4 2
£ 150 iod .
24, 157 1.5
15 166 2.

180 48 190 o5
22 250 1.1
25 230 1.1%
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33/.00 300 i
750 #4190 300 .25
®#¥110 300 oh®
) . ) { .=t - - s . o B o e :
# Wwith siznul generutor across (grid) loop terminsl and recelver ground
*% Vory unstuble vihea operuting with meximus volume conbtroel cettings.
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